The asmmetric unit of the title crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters. 
Source of material
The 2-bromo-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene for crystallization were purchased from J&K Scientific Ltd., and used without further purification. The halogen bond donor 1,4-diiodotetrafluorobenzene (4.02 mg, 0.01 mmol) and the halogen bond acceptor 2-bromo-1,10-phenanthroline (1.87 mg, 0.01 mmol) were dissolved in approximately 10 mL of trichloromethane with gentle stirring at room temperature. The undissolved materials were removed by filtration. The filtrate was set aside for crystallization by slow evaporation of the solvent at room temperature conditions. After about two days, clear colourless crystals of title compound were obtained.
Experimental details
H atoms were placed in calculated positions and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2Ueq(C).
Comment
In recent years, the studies of the non-covalent bonds such as the halogen bond and chalcogen bond are hot areas of research [5, 6] . It has been demonstrated that these new types of non-covalent bonds can be used in quite different fields spanning from crystal engineering to biomolecular recognition and drug design [5] [6] [7] [8] . Wang and coworker reported the crystal structure of the cocrystal formed between 2-chloro-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene [9] . In the present study, we reported the crystal structure of the cocrystal formed between 2-bromo-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene.
All bond lengths and angles in the title crystal structure are in the normal ranges. One 1,4-diiodotetrafluorobenzene molecule and two 2-bromo-1,10-phenanthroline molecules are linked by two asymmetrical bifurcated halogen bonds with
.981 Å and <(C4-I2· · · N4) = 173.16°to form the asymmetrical unit. The asymmetrical units are linked through π· · · π stacking interactions between two 2-bromo-1,10-phenanthroline molecules to form the 3D structure. According to the quantum chemical calculations, the π· · · π stacking interaction between two 1,4-diiodotetrafluorobenzene molecules is much weaker than the halogen bond with the type of C-I· · · N [10, 11] . As expected, no π· · · π stacking interactions between two 1,4-diiodotetrafluorobenzene molecules are found in the crystal structure of the title complex.
It is significant to compare the crystal structure of the cocrystal formed between 2-chloro-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene with the crystal structure of the cocrystal formed between 2-bromo-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene. The crystal structures of the two cocrystals are obviously different. Crystallization of 2-chloro-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene yields cocrystal in monoclinic space group I2/a, whereas crystallization of 2-bromo-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene yields cocrystal in monoclinic space group P21/c. Different from the case in the crystal structure of the cocrystal formed between 2-bromo-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene, we found the π· · · π stacking interactions between the 1,4-diiodotetrafluorobenzene molecule and the 2-chloro-1,10-phenanthroline in the crystal structure of the cocrystal formed between 2-chloro-1,10-phenanthroline and 1,4-diiodotetrafluorobenzene. All these results indicate the crystal structures can be tuned by changing the substituents of the compounds used.
